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·HARDING, MILL_ER, LAWSON & ASSOCIATES 
INTRODUCTION 
This report summarizes the engineering services w~ have 
provided ~uring mass grading fot the K~halu~ Colony Village in 
Heeia, Oahu, Hawaii_. 
Our services were provided from the week of October 5, 1970~ 
when gtading work was started, through January 14, 1972, when the 
mass gradin~ was completed. The work acco~plished by the con-
tractor during this petiod fncluded clearing and stripping the 
site, installing subsurface drains, and ~lacing around 900,000 
yards of compacted fill .(contractor•s quantity estimate--some 
. ·. .. 
of this material w~s placed in adjacent,shopping ~enter area)~ 
Plans and specification-s prepared by Community Planning,_Inc. 
served as guidelines for the work. 
This report does not cove~ the services we hive provided, 
or are providing, during (1) installation of utilities and 
foundations and construction of pavements in Unit I,· (2) construc-
tion of the two lined chann~ls which run through the site, 
:. . .. ,'. . 
(3) backfilling behind channel walls, and (4) grading in the 
adjacent commercial site (shopping center area). 
PREVIOUS CORRESPONDENCE 
The results of the s~il and foundation investig~tion we_ 
performed for the ptoject w~re submitted in our report dated 
July 21~ ~970. · A progress report on our services during con-



















HARDING, MILLER, LAWSON ~ ASSOCIATES 
·., 
and r~ports s~bmitted during the construction phase of the work, 
and pertinent to .the mass grading~ are summarized as follows: 
Date{s) of Correspondence 
Octob~r 22~ 26, and 28, 1970 
July 29, 197.1 
November 1, 1971 
··.Subject 
- Letters to Ahuimahu Invest• 
ment Company and the City 
and County of Honolul~ re-
g(!rding our recommendation 
to low~r the compaction. 
tequire~ent for the project 
Letter of transmittal to 
Federal Housing Administr<~tion 
submitting tie1d test data 
through .October 6, 1971 
Letter to Ahuimanu Ih~est~ 
· ment Company regardtng in-




Before grad i n g was begun , a ll b ru s h . and trees \'1 ere c 1 eared 
' ;.:• 
from the site .. As c~t and fi 11 areas were expanded the grass 
cover and top few inches of soil containing roots and organic 
. . 
. . . 
matter rsere remov~.d .. The c 1 eared and stripped materi ~1 W<!S · 
removed from the site . 
.The natura 1 . ground in fill areas was scarified, moisture . !fc,''C) 
conditioned and compacted. Fi 11 materi a1 was placed in~ .· · .. 
lifts, scarified with disc-type plows and allowed to dry to a 
moisture content suitable for compaction. ~ompaction was achieved 
• by rolling With self-propelled rollers. · F~ll surfaces and slopes 






















HARDING, MILLER, LAWSON & ASSOCIATES 
Before fill was placed, subs~rface drains were installed. 
The installation of subdrain.s was summarized in previous cor-
respondence; 
TESTING AND INSPECTION.· 
Samples of the on-site soils were compacted in our labor-
atory in accordance with the ASTM Dl557-70(t) comp~ction test· 
method to determine their optimum moisture contents and maxi~um 
dry densities. The tesults of these tests are presented on 
Plate 1. 
Our field engineer was present at the site inte~mittently 
to inspect the earthwork and to perform field ~ensity tests to 
eval~ate fill compaction. Th~ fill densities were compared with 
the corresponding maximum dry densities det~rmined in the lab-
oratory in order to determine the relative compaction. When the 
required relative compaction was not achi~ved, the material was. 
reworked and retompacted by the contractor until satisfactory 
results were obtained. the results of the field density tests 
performed through the completion of the mass grading {through 
January 14, 1972) are summarized on Plates 2 through 18. 
CONCLUSIONS 
On ~he basis of our site inspections and tests, we conclude 
that the work reported has been completed satisfactorily and in 
accordance with the project specifications and plans. Our tests 
indicate that the fill placed during the mass grading in the 






















HARDING, MILLER·, LAWSOI\I & ASSOCIATES 
PLATES 
Plate l Compaction T~st Data_ 





- Ahuima~u Investment Company·· 
200 Halau Building · 
International Market Place 
Honolulu, Hawaii 96815 
Attention; Mr. W. Law~ence Clapp 
Community Planning, Inc. 
700 Bishop Street, Suite 608 
Honolulu, Hawaii 96813 
Attention: Mr. George K. Houghtailing 
. . ' . 
Hawaiian Pacific Industries; Inc. 
1020. E. Keolu Drive · 
Kailuaj Hawaii 96134 























TEST METHOD __ . 
ASTM 01557-70(C) 
Reference .line - lOOOk Saturatlof'l 
for 2. 70 Specific Gravity 







0 10 20 •. _ 30 .· 
MOISTURE CONTENT(%) 
Symbol Sample Source Classification i ' Optimum Maximum Dry lv'.otsture (%) - DensIty (pcf) 
On-Site RED-BROWN CLAYEY SILT (MH) ·28. 0 
On-Site RED-BROWN CLAYeY SILT CMH) _26.:; 
HARDING, MILLER, LAWSON & ASSOCIATES 
Consulting Engineers 










'· .. ·,' 
·.Remarks 
7 
. ·. 8· .... 
. ·'9 -. 




FIELD DENSITY TEST DATA ~ 
!1-------------------------....;<a h a I u u Co Ion y Vi I I age, Phase tJ 
Heel~~ Oahu, Hawaii 
Con~ul.ting EngrnurtJ 
23705, 1120i'/ I 0/28/70 
37i 4S, • 6851:1 1 0/28i7o 
36805, 872W f0/28/70 
.. 
·35635, 1058'll !0/28/70 
33395, 1290li/ 10/28/70 
37145, 685'11 11/2/70 
3709S, 680W lt/3/70 
3 3 3 0 S , I 2 4 8\'J - l I I 3 I 70 
3 3 7OS, I 24 0 \·t I _! I 4/7 0 
24205, ! 190:.') ll/4/70 
35755, 600W 3/15/71 
363as, 6ssw 3/15/7! 
36665, 825W 3/16/71 
-. 3420S, · . 965~·/ 3/16/71 
3448S, 130bW 3/1~/71 
20175, 862W 3/17/71. 
21775, 958W 3/!7/71 
--~ 
75 131 150.0 
!40 '48..0. 76 
I 
I 32 4 7 ~-5 I 77.. 
1 2-o. lst • 7113 
. I ., .. ·l 
,', ·. 
. i . . i 
108 ._49.41' 76 ! . 
I . . . 
140 !53. 9 l 68 
i I. 
140 146.3:78 .· 
I l ! .. !-· 
j53~3j73 
i_ .• f· 



























See #41 · ·· 
Recompacted, ' 
·see 1127 
-~.9 2-1 79 ·Retompacted~ 
:! . 
. 92 i 
! 
See #41 
I . , . 
79 rRecompa~ted, 
· 1 See #30 · 
92, Iss I . 
123 1
50. 7- i 7 7 
. I 




., .. 84 . I Re<;:ompac.ted L -
_ I '9 2 I 8 3 j RecompaC:ted • 
-1 ' 2 I 90 .. ---!_See #46 - _-1- I I 4 3 ,_, 9 • 4 l 8 3 ! . . t 
! i I . , 
;43. I \ 79. 144 ; 
!· r 
; 
I j 33 
i 
I 1~5. 2 : 80-I , !. 
.. ! 












i ·~- ·! .· i: 
I- -- - ! 
92 1 86'' 
-92 1 87 
i 
92 i 82 
I :92 I 84 
I 
l 








I. 40 23375, ll45W 3/17/71 
!52 t2.7 
i42!50.5 




92 1 78 · Recompacted, 
See #43 
92 83 ·· Recomp~cted~ 
See #44. 
I I 
I_ 1 HARDiNG, Mil.~R-, LAW:JON &c_'i\SS
1
· OC:ATSSJ 
~ Ori>U t1ng t'_ngrntPrs 
SUMfv\ARY OP 
FIELD.'DENS_I TY TE_5T _DATA 
I ~------~----------------1Kahaluu Colony Vi II age, Phasell JobN.:::J3902.2 Appr: p;..S/asDate 6/25/71 Heeia, Oahu, Hawaii 
P!..AJE 
3 
~ .. , ., 
-~-~-. 
~ j . . ·I 
I·~ 
··II I 
. § I 
. tl -~- ··I 
~ ~ . I II ~ I 
Location 
Date. 
· r · 1 
·-1·.-~ .41 .. ~3416S, .-1060'/J 3/17./71 
4 2 . ·. j 3 4 4 7 S , I 2 4 3 \•i 3 I I 7 l 7 I 
l; ,43 .12198S; 10321< . 3/19/71. 
4 4 i 22 9 4 S , I I 70 .V'I · . 3/ I 9/7 I 
I ·. 45 -12022S, .8371t! 41 I 4/71. 
I 
-- 4.6 lj, 2 3.6 3 s, 12 6 8 \v 5/ 3/ 7 1 .· 
·.1 ~ . . 
~ 4 7 J 2 I 00 S. 972\'i 5/3/71 -
1. 1. ·.·_.':1·, H 48 . 19005, 725'tl 
_
1
· I 49 i ·noss. 
. ~. ;; 0 II ~ "' 2432S, 
. I !_~~---_-. s1 124325. 
- 52 . ·~i 3570S, 
•15.3 I 
. ~54 I 2432S, 
I H I 55 · I 













18665, . 694trl 
3654S, 
i I . 
57 




2044S, 596 1,'/ 






I l803S, 5 88\'1 I 
I 
I 22585, 1440\•/ 
' I i 
I 
.+- -,o 
G.l ~ (];) 
.:... ..... c 
~ 
c c 
0 o· u 
+- •. Q) 
I ro 5 > ~ 0) : VI 
I w ~-
>..,..;__ 





c· :::> .... ~ti 
C) ,... > . 
· E ..,. ...::: o ·. a. ·"'" ·;::; ~ a... 
>..·· xc: .oE 
a-· J;2'J.)lmo ' . .<:.a e:;;U I . . . · .. 
. :... - -· . ;_ .. ,____ . 
··Remarks 











I 09140:9 82 921 89 
: :; t:::: ;: .. > :~-1 :: 
1 55. Fa . o 7 4 9 2 I ~ o ·. 
I . I 
130 141~5 I 80 92j 87 ! ! .. 
Recompacted,: · 
S~e #46 ·. ·. 
. Recompac.ted, 
$e~ #49 · 
Recompacted, i 
See. f/47 ., . 
! ., 62 
l 
! 4 4 :b 9. 0 .,1 8 I . 9 2 11: 8 8 I .· 
i46.~ i 78 92,85 
.t . . I !39 ' I · r .... ·: l4 3 • 1 I 7 a 9 2 I . 8 s . /
1 



















I 29 1· .. \~eit D?n i ty! . . ., R.ecompacted,: · 




·5 ·.o ·17-.o,. _92 '1 82 .. ~"" Recompacted, .· · · 
I . . .·I . 
1 ,I .See #54 
144 ~2.8 180 92 87. 
~ 6 7 k, 9 .5 1. 73 . 9 2 I . 7 9 ... 
.
r,· 
! l .. 
1 29 f 4. s i 1 s . 9 2 I 8 s 
155 ba.o ! 7~ 92 j 86 
Recompacted; 
See #68 . ·· · 
.' .. ' ! . . I 
!46 r7~5 75 . 92
1 
82 
:··: < : •' . ' 
Recomp acted,·. ··· .·.· 
I 60 j44. 5 I 79 92 i . 86 
. I I 
2.0 179 ·l92!. 86 
ltlett Den i ty 
Detbrmin tionl 
a.o 75 92 81 






I ' HARDING, MH .. l.ER, LAWSON & AS!SOCI.ATS!S ~ . ~ . · Consu!ting Engineers SUMI'v\ARY OF FIELD DENSITY TEST DATA PLATE 




. J 6 i ' I 349.2S; II '~ i 





.. . i 
·.·1; ·'65 l 
. ~ . . .i 
Location 
.. _ .. D.a:te 
I .2 t 2 \•1 . 5/8/7 I 
660~1 
5/13/71. 
5/1 5/71 ... 
5/1 7/11•· .· 
5/21/71 
. . 66. 1 













~ · 68 I -1~ .. ! ~ 69 l 2305'3, 
II 70 ! 
l 71 'j 37215, 
•I 7 2 r 3 50 5 s. 
5/28/71 ' II 7 3 . I 3 67 4 s ' 6 4.4 ')/ 
~ i 
~ · 7 4 ·11 2 4 7 0 S i · ·. I 4 I 8 \•i 5/ 2 9 I Jl 
~ 1 
11 75 I 20!8S, 5/29/71 
. ~ I 
·. ~ 7 6 . 
1
i 2 3 0 0 S , . ·. I I 8 0 i'i. . . 6/ 1 I 71 
·1 ~ 7 .... , ·. I ij ; 36605, . 70 5~·1 6/l/7i 
1
:_· I . 
I· I 7 8 I 2 4 s B s, 1 4 2 2'1'1 . 6/ r./7 r 
.·179··!37025, 600V·! 
il I I~ 80 I 
~ i ' 
I~ ! 






Q) -... ..-... 
...... c ..... 
v (.) 
..... a.. I c: .._.. c 0 0 u :c. I +- .tl.l \/)" ' .. · c ttl '- \1) 
I 
::::; 
> ..... a 
"" <ll >.. 0 
I til ~ 0 
109 43.0 81 
I 150 40 82 
I 150 42.5 76 
150 43.0 ]g.·. 
I 
l 
i I 40 4 7; 5 79 
. I 
~ I 5 4 , 5.4 • 0 1 I I · 
I I j 
I 141 144.3 I 76 
l I · 
.! 175,49.0 77' 
\ l 14 \4 2. o I .7 7 
i f: f 
l 140!46 Ol 77 I l ' I ! . t . . 
! 1 44 ! 47. sl 76 I .. · I .. ! . 
i I 28140.0 j 79 I ,. .. I . . .. 
. I , 4 9 3 a .a I 7 9. 
! j I 3j 4 8 • I I 7 4 
I · I I ·.1 5314 I • 3! 84 
~ . I 
., ! 43 43 .Q 177 




. . I . 






>-· ·-~-~ 0 (.) 
0.. E 
-::) >.. E 
-·-


























:> &. ..... 
0 E 
'(I) 0 












: ~ :. 
.· Recompacted ~ . 
· · ;lee #64.' · 














. '•, .·: . 
,. · .. ··.·. -, ~:... .. . - .;. 






SUMIMRY OF ~ HAROJNG, l'VULLER, LAW50N & A950CIATii!a 
.,. · . ~ • . • .· C"'""Wng Engin«" FIELD DENSITY TESTDATA PLATE 
I j Job Nq: 3902.2 Appr: r-u /gsDate 6/25/71 ~----------------------------------~----------------------------~~------
Kahaluu Colony Village, Phase II 










-·~ r-. I a i 


















l -c ..._. --~-2 u ' .. 0 ' c -.9: -~-
0 >... c: u .._ 0 






·~ >... { ' d 
'· ' 
· 1 81. 1 2382S, l4rH( 6/4/71 · 115· 
'I H I l . . ,... '· ·' 
. I 82.. 26205, · ... ~79W .• 6/4/71 · .. ·.! 142 I 85 · .•. · ••.• ·, .·.•···· .. ·· ••. . 
-~---_;· __ · 83 -
1
1 ~6385, · · 6·.·2.·0· W . 6/S/71 · II· 153 49 .o! 74 89 ! . 8:3 < ~ec.omoaC:ted, •. 
. . < · I 1 See #S5 · · 
84 I 339o$. JJOQ\< o/s/,71 ~~23 / 43~5 78 , 92!1. 85 . · · I 35 3q38S, <62mv c/5/71 · · t i 53_ 14 7. 5 76· 89 
1 
$5 
3 6 i 1 s so s , ~. . ·64 6 \~ o 1 5/ 71 ! 1 69 I 4 5 • of 77 89 l a 7 · . .. ;J· 
II' il,'. : . I . . ! I _: 87 2.3945, 1249~·1 6/5/71 138153.0~ 70 89 1 .78 .. · .. Recompacted/,. ! i _ . : j ., · · j See # 90 · 
I_· _
1
1.· sa I 26075, 890 1,•1 6/7/ Tl t 1 52 ! 4:J ~oj 76 1 >89 I 85 · 
· 89 l 2409S, _ .. • !23Z11'i 6/7/71 ! 139 I 48 ... 5! ·. 74 89,! 83 Recompacte·d, · 
i · 1 I · . 1 ·· ! .· ·. See #90 · · I n 9o J 2 4 3 1 s , . 1 .z 2 s vt · 6/ st n 1 , 3 g· 1 3 9 • 3} 8 1 8 9 i 9 r • • 
·. 9 1 . : 3 6 70 s • · 66 ow 6/8 1 7 ! 1 5 3 1 3 3 • oi 8 6 -9 2 L 9 3 l~ ' i ! I . . . . I . I . I·: ' 9 2 i 2 4 i 3 s ' 3 7 '3J 'tl . 6-/ 9/7 I ! 4 51 4 7 • 51 ' 7 5 I .. · . 8 9 I 8 4 I j 'l : ~, 
.II 93 122355, 1440\'1. 6/9/71 1 120 141.q so· ,.,2_1 87 · __ . 
94 l 18585, 60()\•1 6/lt/71 ! 173! 43~~ 79 8911' .89>' ·•' ..... ,·. 
·.1:.· i ·1.- .. ·· j· ·. I , . . . 
95 
1
25735. 9301·1 5/12(71 r 153i4~-~ 77. 89
1 
87 ···.·.·· 
·. i · •. 9 6 · ! . 2 6 7 3 s , 3 2 n·r o 1 1 21 7 1 1 ·, 4 6 I s3 ·ql 7 o · a 9 : · 7 9 ·•·• ll .I ' . 'I • . I. 
l 971 24355, 1418W .6/12/71 l120l 34.~ 86 .. 921 93 
I~ * .1,· Location by coord ;na.tes shol., on Ahui··~~. anu. ·.' opog_~aphic_.· map by 
· ·~ 
1 
Halt.land C. Dease and Assochates (No ate) •. :1 .· · ·. 
•i i ! . j. ! 
. .. ·;--
. : ' .. 
I I 
. r~----------------------------~--~~--~--~--~----~------~~·-·---d II: f-lARD~NO, MBLl\..ER, LA W~ON & Ali!!lOCL;l, Tf\U,i} SUMfviARY OF ·FIELD DENSITY TEST DATA , . ~ · . Con:;uiling .Enginuro 
·I~ Job NQ: 390 2. 2 Appr:.x~soate 6/25/71 Kahaluu Colony Village, Phase II Heeia, Oc;1hu, Hawaii 
?LATE 
98 2420S, .1320W 
9 9 I 2 5 2 0 S , 22 0 ~~ 
I 00 1820S, 5901'/ 







142 47.5 73 
176 47.0 74 






















143 48.0 76 














103 2. 3 7 5 S , I A 4 0 vi 
104 26205, 920\~ 
105 2400S, 1440\'1 
106 3380$, 9001:·1 
107 2335$, I I 20\'1 
108 2.2 0 0 s , . 97 5 \~ 
109 18655, 675W 
II 0 2 2 0 0 s , 9 2 5 \~ 
I I I 253os,· 445VJ 
I 12 . 30005, 1830'1'1 
I I 3 2800$, 400W 
114 32oos, 800v.J 
I I 5 2 2 0 0 S , 9 2 5 \"J 
I I 6 24005, 1600VJ 












132 47.5 77 















72 . 89 
78 89 
81 Recompact~d, 
See #I 178 
88 
78 89 8.7 164,46.5 
138 53.0 73 89 
74, 89 
82 Reco~pacted, 




99 38.0 80 92 87 
143 49.5 76 
137 43.0 79 
134 48.5 79 
I 25 4 I • 5 84 
100 45.0 79 
89. 85 
92 86 




PLATE HARDING, MILLER, LAWSON & A$SOC!ATES 
Consulting Engineers 
SUMtviARY OF 
FIELD DENS! TY TEST DATA 
~---,----------------------JKaha I uu Colony Vi II age, Phase II 














































































.X c ~8 
144 46.0 80 .92 87 











126 47.5 77 89 86 
153 46.5 76 89 85 
161 46.0 ·-76 89. 85 .. 
. 154 43.5 76 89 86 
Remarks 











102 40.5 77 89 




127 26005, 950\'/ 
128 2500$1 6 25\'/ 
129 25505, 710W 
130 2975S, 1810Vi 
86 1--
143 44.0 80 89 89 
I 40 48.0 I 77 89 86 
I 
103 45.8!76 89 86 







132 2560$-, 30\'1 87 
133 2 5 2 0 s ' 5 7 0 ltl 
163 47.0 77 89 
145 53~0 71 89 80 Recompacted, 
See #136 
134 2640S, 940)/ 
135 25205, 875~·1 
136 2540S, 570'.~ 
. 133 40.0 78 89 
138 44.0 77 89. 





FIELD DENSITY TEST DATA HARDING, MILLER, LAWSON & ASSOCIATES Consulting Engineers 
~----'----"-,.,.-.-___.--------------~-----'--'---""'"'--.----------1 K a h a I u u Co I o n y V i .I I a g e , Ph a ·s e I 





























...... 2 u >R a.. c- ·~ ·C c -
0 0 c o"Q t: Location ·- ·U ·- a.. .Q ·Remarks 
+- (!) II) 
E._, (!)t 
.... 
c: g£ ro ·::> I,U 
·f &. > ..... 0 
..... (J) 
"' ·x E 0 E II) 0 '. >.. ~~ c:; 0 Cl) ::?: ... 1- llJ 0 . e::: u 
Date 
. ' 
137 25505, 725V/ 7/13/71 140 46.0 77 89 86 
. 
138 . 2325S, 750W 7/14/71 141 41 . 6 78 89 87 
139 21005, 6001tl 7/14/71 160 
,, 
42.5 77. 89 86 
140 3400$' 8751;1 . 7 /14/71· 140 40.0 80 89 89 
' 
,. 
141 980W 7/14/71 137 
.,. 
33105, 44.0 76 . 89 85 ...• 
142 24605, 50 11/ 7/16/71 174 43.01 78 89 88. 0 
143 25505, 90~~ 7/16/71 172 76 89 . 85 .44. 0 
144 2570S, · 8.85\'1 7 I 17/71 .146 52.3 71 '89 80 Recompacted, 
See #155 
145 2700S, 990W 7/17/71 144 44.8 75 89 84 .Reccimpacted, 
I See #149 
146 2805S, 1380V.J 7/17/71 109 45.5 74 89 83 Recompacted, 
See #165 
147 27705, I 385\•/ 7/17/71 . II 0 50.0 
,. 
73 89 82 Recompacted, 
See #166. 
148 2575S, 880'vl 7/17/71 146 45.6 73 89. 83 Recompacted, 
See #150 
149 26905, I 000\1/ 7/19/71 144 43~5 77 89 86 
150 25 50S,, 900W 7/19/71 146 45.0 . 77 89 86 
151 25105, 130\~ 7/20/71 169 44.5 76 89 . 85 
' 
152 26105, 60W 7/20/71 181 32~0 84 92 91 
153 2600S, 240\'1 7/20/71 173,43.7 77 89 86. 
'. 
154 2720S, 970\'J 7/20/71 139 42.0 80 92 87 
155 24905, 8701t-l 7/20/71 144 36.4 84 92 91 
156 2300S, 720W 7/20/71 I 51 44.6 77 89 86 
HARDING, MILLER, LAWSON & ASSOCIATES · SUMIViARY OF PLATE 






















+- --(!) ::R 
(!) ~ 
.:.--
- -c ...... 
---
<0 u 
-;R ~. 0.. 
>--- ~-.C: c 
-0 ......... 0 >- Cl u c 
Location ·-· u -· e..& 0 Remarks ·-+- (!) "' (!) ·z . c :J,e. (1J ._ <0 > u 
> 
::l Cl .§ . .., ·z &. ..... 
..... (!) "' X "' o E · .. 
"' -
0 .>-, ~~ Q) 0 \l.l ~ .... 1-- w 0 ~u. Dat~. ·:. 
- . 
177 2865S, I 425\~ 7/27/71 109 43.8 77 89 .. . 87 
120 138.7 
. 
178 2790S, . I 389'il 7/27/71 80 89 89 
179 2285S, . 10 25\r{ 7/28/71 154 37.4 79 92 85 
·180 2340S·, 1095W 7/28/71 141 35.4 84 .92 91 
. ,'. 
181 2525S, · 9SVI. 7/28/71 188 43.6 78 89. 88 
182 2625S,. 901~ 7/28/71 190 40.7 81 89 91 . ,, 
183 2030S, I 090\'-1 7/31/71 158 48.0 73 89 82 ·Recompacted, 
-· See #203 
184 2300S, 1015\tl 7/31/71 155 40.0 85 92 92 
185 2540S, 41 0\IJ 7/.31 /71 178 42.9 80 89 .90 
186 2550S, 18011/ . 7/31/71 182 39.4 80 89 90 
' 
187 2560S, 530\'J 7/31/71 175 41 . 3 '• 84 89 93 : 
' 
188 2480S, 52CY.J 7/31/71 175 49.3' 75 89 84 Recompacted, 
' 
.' See #193 
189 2640S, 980\'/ 8/3/71. 139 37.0 .82 92 89 
190 2575S, 875.\'1 8/3/71 145 33.0 90 92 97. 
·--
..... 
191 2475S, 820VJ 8/3/71 ~~ 27.0 \192 I . 92 100 
~- / 
192 2460S, . 885VI 8/3/71 !55 47.0 73' 89 82 Recomp.acted, 
See #i94 
193. 2475S, 520VJ 8/4/71 175 45 .o 76 89 .as·· 
' 
194 2460S, 890\'J 8/4/71 155 44.0 77 89 87 
195 2880S, 1450W 8/4/71 109 4 I . 5 78 89 88 
,. 
196 2890$ 1 1600W 8/4/71 107 43.0 76 89 85 
-
HARDING, MILLER, LAWSON & ASSOCIATES SUMIViARY OF PLATE 


































"' -~ LU 1-
OntP. 
197 27905, I 400~/ 8/4/71 I I 2 
198 2650S, 25\v 8/5/71 182 
I 9.9 24905, 250\'/ 8/5/71 174 
.. 
200 2440$, ' 520W. 8/5/71 161_ 
20.1 25105, 235\'J 8/6/7 I 174 
'202 
--2420S, 520\'1 8/6/7 I 1_92 
203 2030S, 1090W 8/7/71 158 
204 2530S, 840\'1 8/1/71 140 
205 2660S, 980tv 8/7/71 147 
206 25755, 700\'J .8/12/71 154 
207 25005, 600\'J 8/12/71 155 
208 25405, 830\1-J 8/19/71 142 
209 24005, 830Vi 8/19/7 I 153 
210 ', 28205, 1320!,1} .8/19/71 I I 5 
211N 29155, I 580~·1 8/20/71 108 
212 2.860$' '.1500\li 8/20/71 I I 3 
213 26 I OS, 170W 8/21/71 181 
214 26505, 90'd 8/21/71 187 
215 26005, -20\'J 8/21/71 189 
216 24605, 245\'J 8/21/71 175 
HARDING, MILLER, LAWSON & ASSOCIATES 
Consulting Engineers 




- -c ....... 
-2 0 "#. 0.. 
>--c 
- -0 ........ c: 1:' Q 0 u 
·- E.S .2 R?marks (l) "' (l) u' .... c: :l_c. 
:::l Ill. ~ &. ..... 0 . E ·- :;: 
.,;· ·- ., . 
X C: 0 E >-. 0 ~8 Q) C) :E ,_ Cl ~u 
44.0 78 .89 87 -
. 
44.0 77 89 87 
48.0 74 89· 83 Recompacted, 
-· See #20 I 
47.0 74 ·.89 '83 • Recompacted, 
See #202' 
36.5 ' 83 
i 
92 ' 89 
42.0 79. 92 86 
"' 
48.0 78 89 .- 87 
41 ._5 79 92 86 
43.0 80 92 87 
50.0 77 89 87 
45.0 81 89 91 
4'3. 0 79 92 86 
'· 
46.0 76 89 85 
45.0 77 89 87 '-
·54.0. 70 89 78 _Recompacted, 
(55. 0) ( 78) See #217 
45.0 77 89'- 87 
4 I . 5 78 89 87 
" 
39.0 84 92 91 
41 • 0 83 92 90 
42.0 78 89 87 
SUMJV\ARY OF PLATE 
FIELD DENSITY TEST DATA 






























........ (!) 0 
'#. 
-




... -0 0 c- oti c Location u e...9:: .2 Remarks ·- ... , 
-+- <D ·c ::;)c- <Dt co ,_ (!) -~ ~ ::;) ::> .... 0 .§ ·-
...... <D "' X "'. >-.· c:· 
. "' 
- ~ ~8 - 0 (l) ... ~u ..... w 0 
Date 
.. 
237N 25505, 640\'1 9/14/71 162144.7 79. 89 88 . 
. 
238N 25805, 7 40\f ·-9/14/71 156 42.5 80 92 87 
239N 24555, 19 0 1:J 9/14/71 180 43.2 78 89" .. 87 
240N 24505, 
.. 
7Qiv 9/14/711 . 187 42. I 78 89 87 .· 
241 VOID 
' 
242 VOID ,. 
243 VOID. , 
'244 VOID 
. 245 27805,·_ 1340\v 9/17/71 i26 43.4 77 89• 86 
246 2880S, I 420\'1 .9/17/71 I I 5 46.0 76 89 85 
247 28605, 15801'1 9/17/71 I I 0 50.5 70 89 79 
248N 25255,- 920\'J 9/ 1.8/71 157 43.0 79 89 89 
249N 24605, 9 I 5.1tJ 9/18/71 157 42.5 . 77 89 87 
250N 2.61 55 1 II 15W · 9/ 18/71 146 43.2 82 1-· 92 89 
251N 25255; I I 25'<'1 9/18/71 145 45.6 74 89 I 83 Recomp acted~-
See #254 
252N 26505, 900\v 9/18/71 149 40.4 80 89 90 
253N Z645S, .· 960~1J 9/18/71 149 41.2 84 92 92 
254N 25?05, I 125\tl 9/18/71 145 4.3. 5 76 89 85 
255N 25205,· 900\'1 9/20/71 158 43.4 80 89 90. 
25.6N 24555, 930\1} 9/20/71 158 44.2 79 89 89 
• HARDING, MILLER, LAWSON & ASSOCIATES SUM1VIARY OF PLATE FIELD DENSITY TESTDATA Consulting Engineers 










































....... (!) I) 
-;!!. 
-
0.. ~ 0 c c: - -
0 0 >.. o't c: 
Location u .... e.S 0 ·- ·-+- C) "' (!) ·.;; c:
ro ... (!) ~.0 > I) :I 
·.;: &. > ..... 0 
·x ·~ (!) "' 0 E 
- ~ >.. ~8 - 0 ... w 0 ~u 
Remarks 
Date 
259551. I 0 50\•1 9/20/71 147 44.0 79 89. 89 
. . 
25405, ·1 130W 9/20/11 147 43. I 79 89 89 
2880S, 1560\'J '9/20/71. 109 48.5 77 .89' 86 
•. 
2.5905, 
.. 135\'J 9/21/71 186 44.0 80 89 .90 
2510S·, 170\'1 9/21/71 182 43.8 ' 79 89 89 
2620S,. 235\1/ 9/21/11 . 177 47.5 79 89 88 
2500$, 270\'1 9/21/71. 172 45.5~ I 76 89 85 
2500S, •' 420\'1 9/21/71 165 39.0 · 8 I 89 91 
2620S, 4 I 0\1 9/21/71 165 4 I • 4 79 .-·a9 89 
25155, . 690\~ .9/21/71 156 39.2 .. · 82 92 89 
2440S, 525\11 9/22/71 162 45.5 76 89 85 
Location by coordinate:; sho~n on!·Ahui~anu f·topog aphic map by 
. Maitland C. Dease and l\ssoc1ates (No ~ate) 
Maximum Dry Density es abl i:;hed tn ou lab rator~ in accordance 
with_theAS:M ~1557-70'~C) cpm~ac~ion est ~ethod 
( I ) 
( 2) 
(3) 
( 4 ) 
S at f 1 x ' N ' 1 n d 1 ca t e s f 1 e I d In o r s t l.J r e a h d d e ~ s i t y ~ e t e r m i ned by 
nuc I ear moisture dens i y gaWge. ! 
Parenthetical values lhdica e sard cohe co relat on tests taken 
slmultaneously w1th nu~lear t~str. · 
HARDING, MILLER, LAWSON & ASSOCIATES 
· Consulling Engineers 
SUMMARY OF 
FIELD DENSITY TEST DATA 
PLATE 
Kahaluu Colony Vi II age, Phasell 






































268N 2825S, I 250~'1 10/5/71 128 
' 
269N 2825S, 1450W I 0/5/71 I .19 
270N 2890S, 1530V/ 10/5/71 I I 0 
271N 289 5S, 1380W 10/5/71 I 15 
272N 2869$, 1145W 10/5/71 132 
273N 1940$, 760V~ 10/6/71 169 
274N 1820$, 640~</ 10/6/71 174 
1
275N 2640S, 880V·/ 10/6/71 159 
276N 2580S, .. 340~v 10/6/71· 171 
HARDING, ~,HLLER, LAWSON & ASSOCIATES 
Consulting Engineers 





-(!} u -;!?. 0.. 
>....-.... Q._ c:: .......... 
0 ......... >.. 0 u c: u ..... E._e, 0 Remarks ·- ·.;:: (I) VI 
.... 
c: 
=>:c- Q) u . ::> ·Ill ·~ g_ ..... Q E ·-V> ~- &/) 0 E >.. X c: .o ~~ _, 0 ~ .... ;Eu Q 
. 
42.0 78 89 88 
. 
40.0 80 89 89. 
42.6 79 89 88 
36.3 84 89 94 
35.5 83 89 92 
33.7 88 92 95 ·> 
(3 6 . 3), ( 8 9 ) ( 97) 
36.8 80 92 87 
.• (37.0) (.80) (87) 
52.4 72 89 81 
(52 . 2} (70) (79) 
55.4 71 89 80 
(53 . 3) (72) ( 8 I ) 
., 
. ~ . ; 
I , .. 
SUMtv\ARY OF PLATE 
FIELD DE:NSITY TEST DATA 
'16 r'<.ahaluu Colony Vi I I age, Phase II 





Location I § 
I 
I 
277 · 28505, 1200W 
1 278 28805, · 1330W 
I 279 2900 5, I 450W 280N 26605, 890\~ 




I 283N 2550S, 690W 
1 .•. 284N 25605, 600W 
. 285N 2525s, som~ 
I 286NI2560S, 
287N,2550S, 
I I . 288Nj2525S, 










I 293NI2570S, 850W 
I 294N2760S, IOOOW 
295N 2825$, 1230W 
I. 296N 130005, 1470W 
I 





















I I 4 !45. 61 
1 59 ~~6. al 
rs. 6) 
160 j56.0 
~I 6. 8) 
I 60 69. 61 
pI • 0) 
1661~9.4 
f? I • 2) 
17 8 17 5. 2 
R3. 9) I 
183137.9 
Cs 7 • 1) 
178 p6.0 
166 r2.0 1 
I 





I 0 I I I 17 I I 7 8. ~I • 0 
; I 
I 0/ I I 171 166 f3. 0 ! 
I 0 I I I I 7 I I 60 k 3. sl 











I HARDING, MIL.LE!R, LAVJSON a. AD90CIATEO 
~--.... .._. 
0 u ·C: 
0 
·0.. E--,(1) .... : 
:::> >- I u : 
E"""' .? o I 
·- ·v; ~ a. I 
X c 0 E 1 
~ 8 -~ C3 I 
·1 76 89 .. 85 
I :: :: 
I 76 89 
II (76) 
70 . 89 
I (68) 
I 63 .89 I {66) I i 73 I 89. 
I {7o) I 
I 61. 1 89 
; (69) f 
1 79 ' 89 
i ca3) I 
! 70 i 89 
i I 
; 73 1 ag 
i 7> 189 
; f 
l1o I 89 
I l 
i 81.,1. 89 
I 












II \7 8) 
88 
1 (93). I 1a 
I 82 
I 82 
I I 79 
I ag 
88 I l 
I 80 I 89 I 89 
! I ! 
. ·! 84 I 89 I 93 
las I 89 I 95 
17 4 .. ,. 89 . I 83 
























.21ll0f~,\AP 'L9 F · 
FIELD DENSITY TEST DA. TA 
PLATE 
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~ . Con..ulting Engineers 









297N\ 283os, 1ssow 
29 8N 30005, I 4 70W 
I 29.9N 28255, 1230\'J 
300N 24405, 420W 
I 30 I Ni 26405, 420~1 
3o2NI 295os, 1645w 
I' 303NI 30,305, 1670\'/ 
I 304N 3060S, ·17951•J 
305N 2670S, 890W 




. I . 
309NI2450s, 






I 311 N 2250S, 4 70W 
312N 26005, 600W 
I 313N 2i255, 700W 
( I ) 
10/13/71 
I 0/ 13/71! 



















I I . t ' 
10113171 1 102,43.0 I 77 I 89 .I 87 
I 0 I I 3 I 7 I I 0 I !3 6 • 0 I ! 7 8 ! 8 9 'I 8 8 
I 0 I I 8/7 I I 6 0 1,3 7 • 7 ! 7 9 II 89 8 8 
(41 .o) ·: tn) . (86) 
, o 1 IB /7 I , 55 r 3 . 4 . 1 7 6 
1 
89 as 
1¥+3 • 7) I ! (7 6) 1 (8 5) 10/25/71 176 148.5 175 I 89 85 I . i I I 
10/25/111179 145.5 ,,· 77 I 89 I 87 
i I 
to/29/71 1 t8o p9.o ·-182 92.1
1
89 
I ! l 10129/71 178 po.o . 1 88 I 92 95 
' I I 
I I I I 0 /2 9 /7 I I 6 6 14 I • 0 . r 7 9 1 8 9 8 8 
11/Z/71 166 \33.51 187 I 92 
I I I 2/7 I I I 65 140.0 l I 84 ! 92 I 9 I I 
.
; I' : 1 I 
'I ' I . ' 
94 
Recompacted 
pogr phic map by I 
I 
(2) 
Location by coord nateJ sho 1 n on Ahuim~nu t 
Ma·itland C. Dea~e and. 4ssociates lNo D(·ate) .• 
Maximum Dry Densijy esiabl l hed 11 our labo 








(3) Suffix 'N'. i.ndica es !~eld oistu~e ari~ den 
nuclear motsture enstty gage. l · eterm i ned by 
P a r e n t h e t l c a I v a I e s i d i c a e sa n co n f cor 
simultaneously_wi h nu lear tests 
( 4) elat on tests taken 
HARDING, MII..L.ER, L.AVJmON & A5SOCIATIJ9 _?l![~\A R Y_Q F PLATE 
Con!<ulting Enr:incus· FIELD OEt-JSITY TEST Dt..TA 
-· -··. __ -__ : _____ -- ----·-· --------------
Job No: 3 9 o 2 • 2 
. ' ' 
1-------------------------4Kaha I uu Colony Vi II age, Phase II 
Appr: .::sM /idoate 4/2 I /72 Heel a, Oahu, Haw a i i 1 
